Immunolocalization of TAK1, TAB1, and p38 in the developing rat molar.
In tooth development, transforming growth factor beta (TGF-β) and bone morphogenetic protein (BMP) are involved in cell differentiation and matrix protein production. TGF-β and BMP have two signaling pathways: the Smad pathway and the non-Smad pathway. However, only a few studies have focused on the non-Smad pathway in tooth development. TGF-β-activated kinase 1 (TAK1) is activated by TGF-β or BMP and binds to TAK1-binding protein (TAB1), activating p38 or c-Jun N-terminal kinase (JNK), forming the non-Smad signaling pathway. In this study, we examined the distribution of these kinases, TGF-β receptor 1 (TGF-β-R1), BMP receptor-1B (BMPR-1B) and Smad4 in cells of the rat molar germ histochemically, in order to investigate the signaling pathway in each type of cell. Immunostaining for TGF-β-R1, BMPR-1B, Smad4, TAK1, TAB1 and phosphorylated-p38 (p-p38) showed similar reactions. In the cervical loop, reactions were clearer than in other enamel epithelium. In the inner enamel epithelium, signal increased with differentiation into ameloblasts, became strongest in the secretory stage, and decreased rapidly in the maturation stage. Signal also increased upon differentiation from preodontoblasts to odontoblasts. In Hertwig's epithelial sheath, with the exception of BMPR-1B, reactions were stronger in the later stage, showing more enamel protein secretion than in the early stage. However, no clear reaction corresponding to phosphorylated-JNK was observed in any type of cell. These results suggest that TGF-β or BMP is involved in the induction of differentiation of inner enamel epithelium cells into ameloblasts, and preodontoblast differentiation into odontoblasts, the regulation of cervical loop cell proliferation, the elongation or regulation of the epithelial sheath, and the secretion of enamel protein and dentin matrix protein through the non-Smad signaling pathway via TAK1, TAB1 and p38 as well as Smad signaling pathways in the rat molar germ.